4
> )
o
P
N

g e

on behalf of the Fermi/LAT collaboration

CB Fermi
' % Gamma-ray Space Telescope
ot o The first 100 LAT
o Gamma-ray Bursts:
& a new detection algorithm
i and pass 8
ig’ | G.Vianello




The mystery of the missing GRBs:

Optimistic predictions?
New GRB physics?
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Pass 8 Is a major review of the
event analysis
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Pass 8: much improved
science performance
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GRBs & Pass 8:
lower flux threshold
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GRBs & Pass 8:
more detections

Which fraction of GRBs with a given flux are we able to detect at a given
off-axis angle?

Pass 8 Pass 7 (v15)
60 [ 1 1 1 1 1 1 1 1 1 100
90
_ 50§ 80
8 70
S, 40
w 160
(@)
S 30 120
2 140
& 20} 30
o 20
10} 10
0
0 " | |
10”7 10”7
Flux [ergcm™2 s 1] Flux [erg cm™ s7']

(simulated GRBs on true background, Transient classes)

Detection efficiency



GRBs & Pass 8:
better sky coverage

What is the solid angle within which we have a 50 % detection efficiency for a
GRB with a given flux?
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Another recent development:
new GRB detection algorithm
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Put the two together:
- 50% Increase In detections

Cumulative number of detections
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New algorithm + Pass 8

8 6 d ete Ctl O nS* (Pass 8 dataset, from 08/08 to 04/14)

+ > 6 d Ete Ctl O nS (predictions, based on Pass 7 analysis between April and today)

+ > 15 LAT Low-Energy (LLE) detections

(counting analysis between ~20 MeV and 100 MeV)

> 100 LAT detected GRBSs!

* for likelihood detections, TS threshold of 28



Now exceeding expectations

(Standard likelihood detections, no LLE)

All selected Burst
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Old catalog: 9.5 GRB/year
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What's new In the
algorithm?



Lesson 1, from 1st GRB cataloqg:
LAT signal duration >> prompt emission
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Lesson 1 learned:
10 time scales Rbove the 18 threstolt for”

this time scale, among the
86 detections

r 10000 s \59
3881.53 s 64
1500.63 s 62
584.8 s 56
Source class < 220995 4
88.11 s A3
34.2s 34
1327 s 24
5.155s 21

\_ 2 14

GRB may enter the field of view at any time, even if it starts outside of it!




Lesson 2, from the GBM team:
systematic error in GBM localizations
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Lesson 2 learned:
30° x 30° finding map (TS map)
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NOTE: now the GBM team releases
localization contours which take into
account systematic errors



The algorithm

' GBM trigger
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TS map
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(independently repeated for the 10 time scales)

Localization




More sensitive:
more mid- and low-flux GRBs
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(this work)



First100GRBs
Pass8

newDetectionAlgorithm - MoreGCNs

change Predictions For VHE
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